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Detailed Action 

1 . This Office Action is submitted in response to tine RCE/Amendment filed 2-9- 
2010, wherein claims 2, 7 and 11-18 have been canceled; claims 1 and 6 have been 
amended. Claims 1, 3-6 and 8-10 are pending. 

Examiners Response to Arguments 

2. Regarding the applicants argument that the previously applied references fail to 
teach the newly amended limitation regarding detection electrons that are scattered at angles 
less than eighty degrees, the teaching is provided by the new reference USPN 3,849,659 to O' 
Keefe. See the rejection below. 

Claims Rejection - 35 U.S.C. 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, 
if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to which the subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3-6 and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Essers USPN 6,590,210, in view of Chen, USPN 6,064,486, in further view of Bowes, 
USPN 6,778,275, and in even further view of O'Keeffe, USPN 3,849,659. 

Regarding claim 1, Essers discloses a method for using a scanning electron microscope 
in metrology applications to perform the following steps; 

(a) irradiating a specimen for metrology (irradiating an inspected object) by diverting the 
primary electron beam from an optical axis to an axis that is parallel to the optical axis and 
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then diverting the beam back again to the original optical axis (note Figure 9) before striking 
the specimen. Col. 5, line 37-61, and Col. 21, line 43-54, 

(b) detecting reflected or scattered electrons with first and second in-lens detectors, 
where the detectors are positioned (note Figures 6 to 8) to allow electrons that pass through 
an aperture in a first in-lens detector 18 to be detected by a second in-lens either detector 51 
or 74. Col. 7, line 5-32 and Col. 15, line 5-32, 

(c) performing automated metrology measurements in semiconductor production, which 
can include measuring overlay error. Col. 2, line 47-57. 

Essers discloses the use of a SEM in the semiconductor industry for automated 
monitoring in production of metrology applications which require accurate centering or 
alignment of the beam along the optical axis by using alignment coils and their control 
devices, and also includes measuring overlay error. See Col. 2, line 50-57; Col. 5, line 49-61 ; 
and Col. 6, line 17-24. 

However, Essers fails to explicitly disclose that the inspected object has a first feature 
formed on a first layer, a second feature formed on a second layer, and the second feature is 
buried under the first layer and affects a shape of an area of the first layer, but the first 
feature and second feature are not overlapping. 

Chen discloses detecting a position of a new alignment mark on a substrate during an 
alignment phase of integrated circuit fabrication and during a metrology phase of integrated 
circuit fabrication. Specifically, overlay metrology is performed to determine how well one 
layer aligns to a previous layer. Thus, metrology compares an alignment mark, generally 
referred to as a metrology mark, on a current layer with an alignment mark on the previous 
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layer, both of which are on a substrate. The metrology tool detects the alignment marks and 
determines the positions of the current and previous alignment marks. From these positions, 
an overlay may be calculated. Accordingly, the present invention may be used to detect the 
positions of the current and previous alignment marks during the metrology phase, as well as 
to detect the position of alignment marks during the alignment phase. See also Col. 6, line 
47-53. 

Chen also discloses at Col. 5, line 3-10 a primary electron beam directed through a 
coating 21 to an alignment mark having feature 1 1 below the surface of a sample 12, where 
the second layer of sample 12 Includes a second feature (11 or 11') buried under the first 
layer 21 or 21', where the second feature effects the shape of an area in the first layer due to 
asymmetries of the coating process as shown in Figures 2A and 2B below. See also Col. 5, 
line 46-64. 

21 FIG.2A 21- FIG.2B 



Chen modifies Essers to provide alignment of one patterned layer to underlying layers is 
attributed to variations in the overlay of the various mask's used in lithography processing of 
semiconductor devices. Col. 1, line 39-44. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that Essers would use the alignment technique of Chen to measure the 
overlay across a multilayered alignment mark, in order to provide beam position 
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determination with liigli accuracy tliereby improving tlie registration accuracy of tlie layers to 
the substrate during integrated circuit processing. Col. 1, line 23-38. 

The combination of Essers and Chen teaches the use of a multiple layered alignment 
mark, but fails to teach an intermediate layer between the first layer and the second layer 
where the features are not overlapping. 

Bowes discloses at Col. 11, line 62-67; and Col. 12, line 1-13, an overlay measurement 
mark having a box-in-box structure with a first layer 640 including feature 410 and a second 
layer 630 with plural features located below the first layer, some of which are not overlapping 
(430, 450 etc.) as shown in Figure 6 below. Bowes also discloses at Col. 12, line 6-13, that 
the overlay mark structure includes additional intermediary layers. 



490 450 



FIG. 6 

Bowes modifies the combination of Essers and Chen to provide a layered mark for 
measuring layer misalignment induced by process fabrication steps and for estimating 
overlay errors. [0012] and 0053]. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the combination of Essers and Chen would use the multi-layered 
alignment mark of Bowes to determine beam misalignment in a scanning electron 
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microscope and adjust the beam along the optical axis to correct for aberrations thereby 
helping to insure that the semiconductor devices fabricated by the beam perform well. 

Regarding the newly amended limitation "wherein said electrons are scattered or 
reflected at angles less than eighty degrees with respect to a surface of the inspected object". 

Essers discloses detecting backscattered electrons with semiconductor detector 18, and 
using backscattered electrons in imaging to reduce the influence of charge buildup in the 
metrology equipment, at Col. 17, line 22-49 

O'Keeffe discloses using backscattered electrons for alignment of an electron beam, 
where the electrons are backscattered at an angle between 40° and 75° to the axis of 
incidence. 

Okeefe modifies the combination of Essers, Chen and Bowes to provide a method of 
aligning an electron beam by detecting backscattered electrons from an alignment mark. 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the combination of Essers, Chen and Bowes would detect 
backscattered electrons at the angles taught in O'Keeffe in order to provide automatic 
alignment of the beam thereby obtaining the precision required in the manufacturing of 
integrated circuit devices. 

5. Regarding claims 3 and 4, the combination of Essers, Chen and Bowes disclose the 
method step of directing the beam to the second feature and detecting scattered electrons 
from it, as described above regarding claim 1 . 

6. Regarding claim 6, the combination of Essers, Chen and Bowes discloses the 
claimed method steps, as described above regarding claim 1, wherein Essers discloses 
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directing tine beam of an SEM to an inspected object to perform metrology measurements 
and deflecting the beam through an orifice that lies on an axis parallel to the optical axis, 
which is then deflected back to the optical axis to irradiate a specimen. Essers also teaches 
use of first and second in-lens detectors, positioned so that electrons pass through an 
aperture in the first in-lens detector and are detected by a second in-lens detector, 

Chen discloses an alignment mark for measuring overlay having a first feature formed 
on a first layer of the inspected object, a second feature formed on a second layer of the 
inspected object, and an intermediate layer positioned between the first and second layers, 
wherein the second feature is buried under the first layer. 

Bowes discloses an overlay alignment mark having a first feature located on a first layer 
and a second feature located on the second layer such that they are not overlapping. 

Essers would be motivated to modify the SEM apparatus with the alignment mark 
configurations of Chen and Bowes because Essers describes the use of a SEM the 
semiconductor industry for automated monitoring in production of metrology applications and 
notes the importance of accurately centering the beam along the optical axis by using 
alignment coils and their control devices. 

7. Regarding claims 5 and 10, the combination of Essers and Chen discloses the steps 
of these method claims, as described above regarding claims 1 and 6. Essers also discloses 
at Col. 3, line 38-50 that charge buildup occurs during irradiation; however the effect of 
charge buildup is reduced by using high energy backscattered electrons. 

Essers further discloses adjusting the parameters of the apparatus such as beam 
energy to improve detection efficiency of sensitive specimens, from which one of ordinary 
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skill in the art would recognize that adjusting beam energy would include determining the 
depth required for the beam to interact with a second feature and detecting the electrons 
scattered from it. See Col. 2, line 3-7 and Col. 18, line 34-46. 

However, Essers fails to disclose a preliminary step of charging the second feature. 

One of ordinary skill in the art would recognize that obtaining SEM images using high 
energy backscattered electrons in accordance with Essers, provides the ability to detect 
features in both upper and lower layers while the specimen is undergoing charge build-up, 
which is equivalent to performing a preliminary step of charging. 

Therefore one of ordinary skill in the art at the time the invention was made would 
recognize that charge build up to occur in the layers of the sample in accordance with Essers 
since backscattered electrons can be detected with a high signal to noise ratio without charge 
neutralization, thereby obtaining high resolution images in metrology measurements. 

8. Regarding claims 8 and 9, the combination of Essers, Chen and Bowes disclose the 
method step of directing the beam to a multilayered alignment mark and detecting the 
electrons scattered from its surfaces, as described above regarding claims 1 and 6. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications should be 
directed to Phillip Johnston whose telephone number is (571) 272-2475. The examiner 
can normally be reached on Monday-Friday from 7:00 am to 4:00 pm. If attempts to 
reach the examiner by telephone are unsuccessful, the examiners supervisor Robert Kim 
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can be reached at (571 )272-2293. The fax phone number for the organization where 
the application or proceeding is assigned is 571 273 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
PJ 

March 29, 2010 

/Phillip A Johnston/ 
Examiner, Art Unit 2881 
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